The light-by-light contribution from the axial-vector (AV) mesons exchanges to the muon anomalous magnetic moment is estimated in the framework of the nonlocal chiral quark model. The preliminary answer for contributions from a 1 and f 1 mesons to (g − 2) µ is 0.34 · 10 −11 and does not support the Melnikov-Vainshtein estimate 2.2 · 10 −
The light-by-light contributions to the anomalous magnetic moment of muon of the dynamical quark loop, i.e. contact type, and of the light pseudoscalar and scalar resonances exchanges within the nonlocal chiral quark model was calculated in our previous works [1] [2] [3] . In the present work we extend our model calculations by including the vector-axial-vector sector. To this aim the model parameters should be refitted to the pion observables, the mixing of the pseudoscalar and longitudinal part of the axial-vector mesons as well as to the ρ − γ mixing.
It is interesting to note that in [4] is shown that the axial-vector exchange interaction in muonic hydrogen gives essential contribution to hyperfine splitting. For hyperfine splitting the axial-vector contribution is even bigger than the pion one [5] .
For these purposes we consider the S U(2) × S U(2) chiral quark model where the pseudoscalar-scalar and vector-axial-vector sectors are included. The corresponding Lagrangian is
where m c is the current quark mass matrix with diagonal elements m u c = m d c , G 1 and G 2 are the coupling constants in pseudoscalar-scalar and vector-axial-vector sectors, respectively. The nonlocal quark currents are given by
with M = S , P, V, AV and Γ a S = λ a , Γ a P = iγ 5 λ a , Γ a V = γ µ λ a , Γ a AV = γ 5 γ µ λ a . For the S U(2) model,the flavour matrices are λ a ≡ τ a , a = 0, .., 3 with τ 0 = 1. In Eq. (2), f (x) is the form factor reflecting the nonlocal properties of the QCD vacuum. The action of the model can be bosonized by the usual Hubbard-Stratonovich trick with introduction of auxiliary mesonic fields. In order to obtain a physical scalar field with zero vacuum expectation value, the shift of the scalar isoscalar field should be performed leading to appearance of the dynamical momentum-dependent quark mass
The meson vertices without π − a 1 mixing in momentum space are
where g M (k) is the meson renormalization constant, p ± , k are the quark and meson momenta, respectively. The presence of the longitudinal component of axial-vector mesons leads to modification of the pion vertex as
Due to the nonlocal interaction, there appear additional contributions to the antiquark-quarkphoton vertex and the meson-antiquark-quark-photon vertex which takes the form 1
where m (1) 
is the first order finite-difference. In the presence of the vector sector, an additional dressing of interaction vertices with photons arises due to ρ(ω) → γ transition [6, 7] . The model parameters are taken from [6] .
The general form of the axial-vector meson to two-photon transition form factor is [8, 9] T µν α = ie 2 ε ρστα A 1 q τ
where p, q 1 and q 2 are momenta of AV meson and photons with indices α, µ, ν, A i ≡ A i (p 2 , q 2 1 , q 2 2 ). The gauge invariance provides the relations
and the Bose symmetry leads toA 1 
. Alternatively, one can rewrite the amplitude as 
where R µν q 1 ,q 2 is the totally transverse tensor, Q µ 1 and Q ν 2 are transverse with respect to q 1 and q 2 , respectively.
According to the Landau-Yang theorem, the axial-vector mesons can not decay into two real photons. However, the coupling of 1 ++ mesons to two photons is allowed in the case when one or both photons are virtual. The two-photon "decay" width is defined as
At present, we have only few experimental data on the 1 ++ meson transition form factor into two photons. The L3 Collaboration studied the reaction e + e − → e + e − γ * γ * → e + e − f 1 (1285) → e + e − ηπ + π − and the f 1 (1285) meson transition form factor for the case when one of the photons is real and another one is virtual was extracted [10] . The comparison of the model calculations for the axial-vector meson form factors with the results of the L3 collaboration is shown in fig.1 . One can see that for on-mass shell meson, the agreement of the model calculation with the experiment is reasonable. The muon anomalous magnetic moment is defined from the following projection [11] a HLbL
where m µ is the muon mass, the static limit k µ ≡ (p − p) µ → 0 is implied. Four-rank polarization tensor Π µνλσ is saturated by resonances similarly to the pseudoscalar (scalar) case, see fig. 2 . Then, by averaging over the direction of muon momentum the result for a HLbL µ becomes a three-dimensional integral with the radial variables of integration Q 1 , Q 2 and the angular variable [2, 12, 13] . After integration over the angular variable the LbL 
where ρ(Q 1 , Q 2 ) is density.
In the nonlocal chiral quark model the separate result for contribution of a 1 (1260) and f 1 (1285) with full kinematic dependence is 0.67 · 10 −11 . However, due to decrease of the pion contribution resulting from the ρ − γ and π − a 1 mixings, the axial-vector contribution becomes 0.34 · 10 −11 . Therefore we present these two numbers in table 1 for comparison with predictions of other approaches. One can see that our result is visible but not so big as the Melnikov-Vainshtein estimations [16] .
The density ρ(Q 1 , Q 2 ) is shown in fig.3 for the axial-vector meson f 1 (1285). One can see that peak of density is located at Q 1 , Q 2 ∼ 0.5 GeV and most of contribution is in energy domain below 1.5 GeV.
In future we plan extend our calculations to the sector with strange particles and reestimate the influence of vector-axial-vector sector on the contact term (quark loop). Actually, the presence of the contact term is a main difference between models with quark degrees of freedom and pure mesonic one or the dispersive approach. Up to now, it is not clear how to relate these calculations since the mesonic contributions exist in both approaches, while the contact term is only attributed to the quark models. This contribution is small only for some models [14] , while in calculation in the nonlocal model [3] , the DSE/BSE approach [19] , the model with quark box [20] , C χ QM [21] this contribution is not small and even bigger than resonance one. Important to note, that in the nonlocal chiral quark model just the contact term guarantees the correct QCD asymptotics [1, 7] .
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